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What is claimed is : 

1. A method of detecting a target nucleic acid sequence in a sample, 
said method comprising 

a) providing a detectable probe having two free nucleic acid ends 
which are at least partially complementary to and capable of 
hybridizing to two adjacent regions of said target sequence; 

b) hybridizing said probe ends to said target sequence under 
hybridizing conditions; 

c) covalently connecting said ends of said hybridized probe with each 
other to form a circularized structure which interlocks with said 
target sequence through catenation; 

d) subjecting said target sequence and said probe to non- hybridizing 
conditions and optionally to exonuclease activity, wherein any 
non-circularized probe is removed from said target sequence; 

e) optionally repeating steps b) to d) one or more times; and 

f) detecting the presence of said probe, wherein the presence of said 
probe is indicative of the presence of said target nucleic acid 
sequence . 

2. The method according to claim 1, wherein in said step b) , said 
probe ends hybridize to said target sequence to leave an interspace 
between said probe ends, wherein said step b) further comprises 

bl) providing at least one additional probe having two free nucleic 
acid ends, wherein said additional probe hybridizes to said target 
sequence in said interspace, and wherein said step c) comprises 
c) covalently connecting each of said respective ends of said probe in 
said step a) to the respective adjacent end of said additional probe 
to form a circularized structure which interlocks with said target 
sequence through catenation. 

3. The method according to claim 1, wherein said probe hybridizes to 
said target sequence to leave a gap of one or more nucleotides between 
adjacent probe ends, and wherein said step b) further comprises 

bl) filling said gap by an extension reaction prior to covalently 
connecting said probe ends . 

4. The method according to claim 1 or 3, wherein said covalent 
connecting of said probe ends is performed by a reaction selected from 
the group consisting of an enzymatic reaction, a ribozyme -mediated 
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or 3, wherein said probe is an 



reaction, and a chemical ligation reaction. 

5. The method according to claim 1 or 3, wherein said target sequence 
is a DNA or RNA sequence. 

6 . The method according to claim 1 
oligonucleotide . 

7. The method according to claim 1 or 3, wherein said probe further 
comprises one or more intermediate segments having a nucleic acid 
composition and wherein said probe is stabilized by hybridization of a 
stabilizer oligonucleotide sequence to said one or more intermediate 
segments of said probe. 

8. The method according to claim 1 or 3, wherein said probe further 
comprises one or more intermediate segments having a composition other 
than nucleic acid. * 

9. The method according to claim 8, wherein said one or more 
intermediate segments are comprised of material selected from the 
group consisting of protein, polypeptide, carbohydrate and a synthetic 
polymer. 



1 or 3, 



10. The method according to claim 
from about 10 to about 200 bases. 

11. The method according to claim 
is in single- stranded form. 

12 . The method according to claim 
immobilized to a solid phase. 

13. The method according to claim 
is immobilized to a solid phase. 

14. The method according to claim 13, wherein said sample is a 



1 or 3, 
1 or 3, 
1 or 3, 



wherein said probe contains 
wherein said target sequence 
wherein said probe is 
wherein said target sequence 

DNA 



library, wherein said target sequence is DNA, and said method further 
comprising 

g) cleaving said immobilized circularized probe; 

h) subjecting the probe/ target DNA complex to denaturing conditions to 
release said target DNA sequence; and 

i) transforming bacteria with said target DNA sequence. 

15. A method of selectively capturing a target nucleic acid sequence 
to a solid support, said method comprising 

a) providing a probe having two free nucleic acid ends which are at 
least partially complementary to and capable of hybridizing to two 
adjacent regions of said target sequence, and said probe being 
immobilized to a solid support; 

b) hybridizing said probe ends to said target sequence under 
hybridizing conditions; 

c) covalently connecting said ends of said hybridized probe with each 
other to form a circularized structure which interlocks with said 
target sequence through catentation; and 

d) subjecting said support and said captured target sequence to 
non-hybridizing conditions, wherein any non- catenated target sequence 
is removed from said support. 

16. The method according to claim 4, wherein said reaction is an 
enzymatic ligation reaction. 

17. The method according to claim 15, said method further comprising 

e) cleaving said probe in a part thereof not participating in the 
hybridization, wherein said target sequence is released. 

18. The method according to claim 2, wherein said probe and said 
additional probe hybridize to said target sequence to leave gaps of 
one or more nucleotides between said adjacent ends of said probe and 
said additional probe, and wherein said step bl) further comprises 
ii) filling said gaps by an extension reaction prior to covalently 
interconnecting said probe and additional probe ends. 

19. The method according to claim 2 or 18, wherein said covalent 
connection of said probe and said additional probe ends is performed 
by a reaction selected from the group consisting of an enzymatic 
reaction, a ribozy-mediated reaction, and a chemical ligation 
reaction. 

20. The method according to claim 19, wherein said reaction is an 



enzymatic ligation reaction. 

21. The method according to claim 
sequence is a DNA or RNA sequence. 

22. The method according to claim 
oligonucleotide . 

23. The method according to claim 



or 18, wherein said target 

or 18, wherein said probe is an 

or 18, wherein said probe further 
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comprises one or more intermediate segments having a nucleic acid 
composition, and wherein said probe is stabilized by hybridization of 
a stabilizer oligonucleotide to said one or more intermediate 
segments . 

24. The method according to claim 2 or 18, wherein said probe further 
comprises one or more intermediate segments having a composition other 
than nucleic acid. 

25. The method according to claim 24, wherein said one or more 
intermediate segments are comprised of a material selected from the 
group consisting of protein, polypeptide, carbohydrate, and synthetic 
polymer. 

26. The method according to claim 2 or 18, wherein said probe and said 
additional probe contain from about 10 to about 200 bases. 

27. The method according to claim 2 or 18, wherein said target 
sequence is in single-stranded form. 

28. The method according to claim 2 or 18, wherein said probe is 
immobilized to a solid phase. 

29. The method according to claim 2 or 18, wherein said target 
sequence is immobilized to a solid phase. 

30. The method according to claim 29, wherein said sample is a DNA 
library, wherein said target sequence is DNA, and said method further 
comprising 

g) cleaving said immobilized circularized probe; 

h) subjecting the probe/target DNA complex to denaturing conditions to 
release said target DNA sequence; and 

i) transforming bacteria with said target DNA sequence. 

31. The method according to claim 4, wherein said reaction is a 
ribozyme-mediated reaction. 

32. The method according to claim 4, 
chemical ligation reaction. 

33. The method according to claim 5, 
DNA sequence. 

34. The method according to claim 5, 
an RNA sequence. 

35. The method according to claim 9, 



36. The method according to claim 
polypeptide. 

37. The method according to claim 
carbohydrate . 

38. The method according to claim 
synthetic polymer. 

39. The method according to claim 
ribozyme-mediated reaction. 

40. The method according to claim 
chemical ligation reaction. 

41. The method according to claim 
a DNA sequence. 

42. The method according to claim 
an RNA sequence . 

43. The method according to claim 
protein. 

44 . The method according to claim 
polypeptide . 

45. The method according to claim 
carbohydrate. 

46. The method according to claim 
synthetic polymer. 
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We claim: 

1. A method of making amplification primers, said method comprising: 

(a) ligating a DNA sequence into a linear nucleotide sequence to form 
a nucleic acid sequence comprising said DNA segment and an 
asymmetrically cleaving restriction enzyme recognition sequence at 
each end of said DNA segment; 

(b) amplifying said nucleic acid sequence, using a primer having a 
sequence corresponding to said recognition sequence, to form an 
amplification product; 

(c) forming restriction fragments by digesting said amplification 
product with said asymmetrically cleaving restriction enzyme, each of 
said restriction fragments having two ends, wherein two of said 
restriction fragments contain said asymmetrically cleaving restriction 
enzyme recognition sequence at one of said two ends; 

(d) purifying said restriction fragments containing said 
asymmetrically cleaving restriction enzyme recognition sequence at one 
of said two ends; and 

(e) rendering said restriction fragments of step (d) single- stranded 
to form said amplification primers. 

2. The method of claim 1, wherein said linear nucleotide sequence is a 
cleaved vector. 

3. The method of claim 1, wherein the 5' end of each of said primers 
is protected from exonuclease digestion, and 

wherein step (e) comprises digesting said restriction fragments with 
. lambda . exonuclease . 

4. The method of claim 3, wherein the 5* end of each of said primers 
is protected from exonuclease digestion by biotinylation. 

5. The method of claim 1, wherein in said step (a), the same 
recognition sequence is formed at each end of said DNA segment, and 
wherein in said step (c) , the restriction fragments are formed using 
one asymmetrically cleaving restriction enzyme. 

6. The method of claim 1, wherein said step (b) further comprises 
(bl) immobilizing said amplification product on a solid support. 

7. The method of claim 1, wherein said asymmetrically cleaving 
restriction enzyme is a type III restriction enzyme. 

8. The method of claim 1, wherein said asymmetrically cleaving 
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restriction enzyme is a type IV restriction enzyme. 

9. The method of claim 8, wherein said type IV restriction enzyme is 
Gsul . 

10. The method of claim 8, wherein said type IV restriction enzyme is 
Eco57I. 

11. The method of claim 8 wherein said type IV restriction enzyme is 
Mmel . 

12. The method of claim 1 wherein said asymmetrically cleaving 
restriction enzyme is EcolS. 

13. The method of claim 1 wherein said asymmetrically cleaving 
restriction enzyme is HinPlSl. 

14. A method of amplifying a fragment of DNA, said method comprising 

(a) making amplification primers according to the method of any one of 
claims 1-3; and 

(b) amplifying said fragment of DNA using said amplification primers. 

15. The method of claim 14 , said method further comprising 

(c) further amplifying said fragment of DNA using linker primers. 

16. The method of claim 14, wherein said fragment of DNA is genomic 
DNA. 

17. A method of making a circularizable DNA probe, said method 
comprising 

(a) ligating a DNA fragment into a vector to form a DNA sequence 
comprising said DNA fragment and a recognition sequence for an 
asymmetrically cleaving restriction enzyme at one end of said 
fragment; 

(b) transforming bacteria with said DNA sequence; 

(c) generating a single- stranded molecule comprising said DNA fragment 
and a recognition sequence for an asymmetrically cleaving restriction 
enzyme at one end of said DNA fragment; 

(d) immobilizing said singe -stranded molecule on a solid phase; 

(e) hybridizing to said single-strained molecule a primer 
corresponding to said asymmetrically cleaving restriction enzyme 
recognition sequence; 

(f) forming a double -stranded recognition sequence by extending said 
primer; and 

(g) digesting said double- stranded recognition sequence with said 
asymmetrically cleaving restriction enzyme to form a circularizable 
DNA probe. 

18. The method of claim 17, wherein said recognition sequence is 
present in said vector prior to the ligation of said DNA fragment into 
said vector. 

19. The method of claim 17, wherein said recognition sequence is 
formed when said DNA fragment is ligated into said vector. 

20. The method of claim 17, wherein said asymmetrically cleaving 
restriction enzyme is a type III restriction enzyme. 

21. The method of claim 17, wherein said asymmetrically cleaving 
restriction enzyme is a type IV restriction enzyme. 

22. The method of claim 21, wherein said type IV restriction enzyme is 
Gsul . 

23. The method of claim 21, wherein said type IV restriction enzyme is 
Eco57I. 

24. The method of claim 21, wherein said type IV restriction enzyme is 
Mmel . 

25. The method of claim 17, wherein said asymmetrically cleaving 
restriction enzyme is EcolS. 

26. The method of claim 17, wherein said asymmetrically cleaving 
restriction enzyme is HinPlSl. 

27. A method of capturing a target nucleic acid molecule, said method 
comprising 

(a) making a circularizable DNA probe according to the method of claim 
17, wherein said circularizable DNA probe hybridizes to said target 
nucleic acid molecule; 

(b) hybridizing said target nucleic acid molecule to said 
circularizable DNA probe; and 

(c) forming a circular molecule by joining the ends of said 
circularizable DNA probe using a ligase to rahfinat-p said 
circularizable DNA probe to said target nucleic acid molecule. 

28. The method of claim 27, further comprising 

(d) cleaving said circular molecule to release said target nucleic 
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acid molecule. 

29. A kit for making amplification primers, said kit comprising 

(i) a vector containing a cleavage site for the insertion of a DNA 
fragment, and said vector also containing a recognition sequence for 
an asymmetrically cleaving restriction enzyme on each side of said 
cleavage site; 

(ii) a primer which hybridizes to said vector; and 

(iii) an asymmetrically cleaving restriction enzyme that recognizes 
said recognition sequence to cleave within the inserted DNA fragment. 

30. A kit for making a circularizable probe, said kit comprising 

(i) a single-stranded vector containing a cleavage site for the 
insertion of a DNA fragment, a single recognition sequence for an 
asymmetrically cleaving restriction enzyme on one side of said 
cleavage site, and a single recognition sequence for a further 
restriction enzyme, wherein said further restriction enzyme is 
different than said asymmetrically cleaving restriction enzyme; and 

(ii) a primer which hybridizes to said vector at said single 
recognition sequence for said further restriction enzyme that is 
different than said asymmetrically cleaving restriction enzyme. 
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